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@ An electronic parts data recorder and a mounter employing the recorder. 

@ It is an object of the present invention to 
provide the parts d^t- icoorder and the mounter 
which can get the parts data of the electronic 
parts automatically by processing the picture 
informabon which is obtained by the camera for 
recording the electronic parts. 
. The chip (C) which are put on the parts stage 
1 are can-ied to the mounting stage 3 by the 
mounter 2, and mounted on the printed circuit 
board 4. The chip (C) are recorded by the 
camera, which is provided between the parts 
stage 1 and the mounting stage 3 in the con- 
veyance path. The parts data is extracted from 
the picture infonmation which is recorded by the 
video camera 7. The picture infonmation is 
stored in the memory. Consequently, it is poss- 
ible to extract the parts data without key oper- 
ation and the like. 
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BACKGROUND OF THE INVENTION 
(Field of the Invention] 

This invention relates to a parts data recorder 
and a mounter employing the mounter, more particu- 
larly, to an art for mounting packaged 10. LSI and the 
like, on the printed circuit board. 

[Description of Related Art] 

Electronic parts such as IC comprises: a main 
portion, that is to say, a molded portion, which is a rec- 
tangular shape in plan view; and a plurality of leads, 
each of which is protruding from the outer circumfer- 
ence of the molded portion. When mounting such 
electronic parts on the printed circuit board, the elec- 
tronic parts ( e, g, one 10 chip ) is carried from a parts 
stage, on which the plural electronic parts is put to a 
print stage on which the printed circuit boards are held 
by using a chip mounter. 

In general, the chip mounter has a mount head 
which is provided with a vacuum bit which vacuums 
the electronic parts; this mount head is provided with 
a centering apparatus which mechanically positions 
the electronic parts at the predetermined reference 
point and the predetermined posture. 

However, the centering apparatus has a position- 
ing member which touches the electronic parts. This 
positioning member makes the leads of the electronic 
parts bend. 

I he present inventor examined an art, in which 
only, the vacuuming is done without the centering, the 
position and the posture of the electronic parts which 
is held by the chip mounter are detected by using a 
camera, the electronic parts is mounted on the print- 
ed circuit board, and the drift of the mount head with 
respect to the reference position is adjusted when 
mounting the electronic parts on the printed circuit 
board. 

However, for the computing of the shape and the 
measurement by processing the picture information 
which is extracted by using the video camera, it is 
necessary to prepare the measurement of all of the 
electronic parts which is mounted and to input the 
data of the measurement and the like using a key- 
board, or to prepare a library thereof. 

Accordingly, in the case in which the users of the 
mounter of the electronic parts is not assigned; the 
operator has to key in the data of the electronic parts 
which may be mounted so as to correspond to all of 
the users; however, this is impossible because there 
many types of electronic parts. Further, even in the 
case in which the users of the mounter of the chip (C) 
can be assigned, the operator has to alter the data of 
the parts at every alteration of the electronic parts, so 
that the operability is poor and the burden on the op- 
erator is large. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a parts data recorder which can read the data of parts 
5 the stage by using a video camera. 

It is an other object of the present invention to pro- 
vide a mounter which can automatically detect the 
distinction of the kind of electronic parts and the pos- 
ture thereof with' respect to the mo.unter, when elec- 
10 tronic parts is being mounted on the printed circuit 
board, by getting the picture information of the shape, 
the measurement and the like of the electronic parts 
in the state to be held by a mounter, and by measuring 
the posture of the electronic parts with respect to the 
15 mounter. 

The object and the novel characterizing part of 
the present invention may be made clear by the de- 
scription of the specification and the figures. 

The outline of the representative characteristics 
20 of the present invention disclosed in the present ap- 
plication is as described below. 

So as to satisfy this object, the present invention 
provides a parts data recorder comprising: a record- 
ing means, which records a picture of an electronic 
25 parts mounted on a mounted part; a picture informa- 
tion memory, which stores the picture information of 
one frame of the electronic parts; a parts data com- 
puting means, which reads the picture information of 
the specific region from the picture information of one 
30 frame, and computes the parts data of the electronic 
parts; and a parts data memory, which stores the 
parts data computed by the parts data computing 
means. 

Further, a mounter comprising: a recording 
35 means, which records picture information of an elec- 
tronic parts mounted on a mounted part; a picture in- 
formation memory, which stores the picture informa- 
tion of one frame of the electronic parts; a parts data 
computing means, which reads the picture informa- 
40 tion of the specific region from the picture information 
of one frame, and computes the parts data of the 
electronic parts; a parts data memory, which stores 
the parts data computed by the parts data computing 
means; a mounting means, which mounts the elec- 
ts tronic parts put on a stage on the mounted part put 
on the mounting stage; a drift quantity computing 
means, which computes the quantity of the drift be- 
tween a position of the electronic parts which is in a 
state to be held by the mounting means and a refer- 
so ence point of the mounting means in accordance with 
the parts data; and an adjustment value computing 
means, which computes an adjustment value of the 
electronic parts with respect to the reference points 
in accordance with the quantity of the drift 
55 According to the parts data recoVder in accor- 

dance with the present invention, the picture informa- 
tion of one frame of the electronic parts, which is re- 
corded by the recording means such as a video cam- 
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era, a camera is stored In the memory, and the stored 
parts data is computed from the picture information. 
Thus, the key operating of the parts data by the op- 
erator is unnecessary, and the operation of the ex- 
traction of the parts data is greatly improved. s 

In the mounter having the above construction. It 
is possible to detect what kind of electronic parts is 
being mounted, and whether the electronic parts is in 
a state to be held at the predetermined position with 
respect to the mounter or be not done, by comparison io 
between the stored parts data and the picture infor- 
mation data of the electronic parts In the conveyance 
path. Further, it is possible to conduct accurate posi- 
tioning with respect to the mounted part on which the 
electronic parts should be mounted, in conformity is 
with the detected drift 

(1 ) Since the parts data of the chip can be extract- 
ed by processing the picture information which is 
recorded by the recording means; extracting the 
parts data of the electronic parts by the operator 20 
in advance is unnecessary, and it is possible to 
lessen the burden on the operator. 

(2) Since the parts data is extracted from the 
electronic parts which is actually mounted, it is 
possible to avoid error between the parts data 25 
and the measurement value of the electronic 
parts. 

(3) S(nce the mounter for mounting the electronic 
parts on the printed circuit board and the like has 

the function of a memory storing the parts data; 30 
it is possible to judge whether the electronic parts 
is correct or not by comparison between the pres- 
ent data of the electronic parts which is mounted 
and the parts data which is already stored. 

(4) It is possible to judge whether the hold of the 35 
electronic parts by the mounter is correct or not 

and how large the drift of the electronic parts Is 
with respect to the predetermined position, by 
making use of the parts data. It is possible to 
mount the electronic parts at the predetermined 40 
position, adjusting the drift when mounting the 
parts thereto. 
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In the accompanying drawings: 
Fig. 1 is a schematic view which shows the moun- 
ter of the electronic parts in accordance with the 
embodiment of the present invention; 
Fig. 2(a) is a front view which shows an example so 
of the electronic parts; 
Fig. 2(b) is a left side view thereof; 
Fig. 2(c) is a bottom view thereof; 
Fig, 3 is a table which shows the parts data; 
Fig. 4 is a block diagram which shows the control 55 
circuit of the mounter of the electronic parts; 
Fig. 5 is a main flow chart which shows Steps for 
storing of the parts data; 



Fig. 6 is a schematic view which shows the meas- 
urement steps for the approximate outer circum- 
ference of the electronic parts; 
Fig. 7 is a schematic view v/hich shows the meas- 
urement steps for the outer circumference portion 
of the electronic parts; 

Fig. 8 is a schematic view which shows the meas- 
urement steps.for the lead of the electronic parts; 
Figs. 9(a), 9(b), 9(c) and (d). are schematic views 
which show the detection steps for the edge of 
the electronic parts; 

Figs. 10(a), 10(b) and 10(c) are schematic views 
which show Steps for two divided dispositions; 
Figs. 11(a), 11(b) and 11(c) are schematic views 
which show Steps for four divided dispositions; 
Fig. 12 is a schematic view which shows the light 
in accordance with the other embodiment of the 
present invention; and 

Figs. 13(a) and 13(b) are descriptive views of en- 
quiring a method of (Gi), Fig. 13(a) is a enlarged 
partially view of a lead. Fig. 13(b) is a schematic 
view of a chip on X-Y coordinates. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, an embodiment of the present inven- 
tion v/ill be described with reference to figures. 

Fig, 1 is a schematic view which shows the 
mounting steps of chip (C) which are carried by a 
mounter 2 from a parts stage 3 on which the chip (C) 
ia put, to a mounting stage 3. The chip (C) is formed 
by molding an IC chip in a package of resin, ceramic 
or the like. For example, as shown in Fig. 2, the chip 
(C) comprises the molded portion (Ca) and the leads 
(Cb) protruding from the outer circumference of the 
molded portion (Ca). The chip (C) is mounted on a 
printed circuit board 4 by the mounter 2. 

The mounter 2 has a mount head 2a. The mount 
head 2a is provided with a vacuum bit 5, and an open- 
ing for the vacuum adsorption is formed at the lower 
edge face of the vacuum bit 5. The vacuum bit 5 ad- 
sorbs, as shown in Fig. 1. the chip (C) on the lower 
face thereof. 

The mounter 2 moves between the parts stage 1 
and the mounting stage 3 toward the (X) axis direc- 
tion, and toward the (Y) axis direction, which is per- 
pendicular to the (X) axis in horizontal plan. Further, 
the mount head 2a moves in the up and down direc- 
tion, that is, in the (Z) axis direction; and rotates in the 
(9) direction. Thus, the chip (C) is moved to the locus 
shown in Fig. 1, and is mounted on the printed circuit 
board 4, 

A video camera (recording means) 7 for recording 
the chip (C) is arranged facing the mounter 2. The vid- 
eo camera 7 records the chip (C) in the state in which 
they are kept by the mount head 2a. When recording, 
the mounter 2 stops the mount of the chio (C) for the 
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predetermined time. The mounter 2 is provided with 
lights 8 for transmitting illumination to the video cam- 
era 7. 

Fig. 4 is a block diagram which shows the control 
circuit of the mounter 2 of the chip (C). As shown in 5 
Fig, 4, the picture information from the video camera 
7 is signal processed into two dimensional picture 
data of one frame by a picture processing CPU 11 in 
a picture processing device 10. Two dimensional pic- 
ture data of one frame is stored in a picture memory io 
12. The picture processing CPU 11 is connected to a 
main CPU 13, and to a CRT 14 for picture processing. 

The control signal is transmitted from the main 
CPU 13, through a motor driver 16, to a mount head 
driver 1 5 for making the mount head 2a move, descri- is 
bed as above, in the (2) axis direction and the (9) di- 
rection. The control signal is transmitted from the 
main CPU 13. through a motor driver 18. to a mounter 
driver 17 for making the mount head 2a move. 

The picture information which is recorded by the 20 
video camera 7 as shown in Fig. 1 is stored in the pic- 
ture memory 12, this picture information is processed 
by Steps S2-S4. Steps S2-S4 are described here- 
inafter. The parts data of the chip (C) which are 
mounted on the printed circuit board 4 is thereby ob- 25 
tained. For example, in the case of the chip (C) shown 
in Fig. 2, measurements which are indicated by the 
letters in Fig. 2 and Fig. 3 are the parts data to 
be read. 

Making the relationship between the sign and the 30 
parts data into a table, as shown in Fig. 3, the width 
(A) and the length (B) of the molded portion (Ca), the 
width (D) and the length (E) of the chip (C). the lead 
connecting face length (F), the lead width (G), the 
lead interval (I), the length (J), the width (K). the num- 35 
ber of leads in width direction (L) and the number of 
leads in length direction (M) of the lead: are computed 
by the picture processing. 

Fig. 5 is a main flow chart which shows Steps for 
storing of the parts data. The first, in Step S1 , the ap- 40 
proximate outer circumference position and the tem- 
porary center position of the chip (C) is computed. In 
Step SI, as shown in Fig. 6, from the plane picture in- 
formation (H) of one frame which is stored in the pic- 
ture memory 12 the window Woh is read, the length of 45 
which is close to the width of the plane picture infor- 
mation (H) and the edge position Sht.Sh2 of the outer 
circumference in the width direction is computed in 
conformity with the detecting of the edge of the plane 
picture information (H) in the picture memory 12. so 
Likewise, the window Wvo is read, the length of which 
is close to the length of the plane picture infomriation 
H; the edge position Svi,Sv2 of the outer circumfer- 
ence in the width direction is computed in conformity 
with the detecting of the edge of the plane picture in- ss 
formation H. 

In this way, the approximate outer circumference 
of the electronic parts is measured, so that the ap- 



proximate width (Do) and the approximate length (Eq) 
are computed in accordance with the positions of the 
edge of the outer circumference. The temporary val- 
ues of the center position (Oa) of the chip (C) are com- 
puted in accordance with the temporary values. 

In Step S2, the positions of the lead edges 'and 
the position of the molded portion are detected. At this 
time, as shown in Fig. 7. the short window W,h. cor- 
responding to the position at which it is expected that 
the molded portion (Ca) might be present, in accor- 
dance with the approximate outer circumference pos- 
ition and the temporary center position (Oa) which are 
computed in Step SI , is loaded from the picture mem- 
ory 12, so that the position S^a.ShsOf the side end face 
of the molded portion (Ca) and the top positions 
Sm.Shs of the lead (Cb) are detected in conformity 
with the edge detection of the window Wi^. In the 
same way, the short window W,v is read, and the pos- 
ition Sv3,Sv5 of the length end face of the molded por- 
tion (Ca) and the top position Sv4.Sv6 of the lead (Cb) 
are detected. 

In accordance with the above values, the width 
(A).(D) and the length (B).(E) of the molded portion 
(Ca) of the chip (C) as shown In Fig. 2 and Fig. 3 are 
computed. 

Next, Step S3 is executed, and as shown in Fig. 
8, the picture information corresponding to the lead 
(Cb) is loaded from the parts data which is computed 
in Step S2, so that the windows Wj^^Wj^ for the lead 
(Cb) are extracted. The lead connecting face length 
(F), the lead width (G), the lead interval (I), the length 
(J), the width (K), the number of leads (L) in the length 
direction and the number of leads (M) in the width di- 
rection, as shown in Fig. 3. are computed in accor- 
dance with positions of the lead edge in the windows 

Fig. 9(a) -(d) are schematic views which show . 
the detection steps for the edge of the electronic 
parts. As shown in Fig. 9(a). the data in the is con- 
verted to one dimensional data (a projection proc- 
ess), and the edge positions are detected therefrom. 
The light and shade data as shown in Fig. 9{t) is ob- 
tained. The peak values (P) as shown in Fig. 9(c) are 
computed by a filtering process, and the edge as 
shown in Fig. 9(d) is computed from the peak values 
(P). Steps for computing the edge are adopted in not 
only the lead (Cb), but also in the molded portion (Ca). 

A projection process is conducted to compute the 
average value of the edge positions. The projection 
process is done by shifting the position of the window 

tov/ard the arrow, as shown in Fig. 9(a). 

The parts data obtained in this manner is proc- 
essed in the memorable data in Step S4. Further, in 
Step S5, the parts data is judged as to whether the 
electronic parts is correct di" riot by comparisori be- 
tween the present parts data and the parts data 
which is already stored in the picture memory 12 as 
described above. 
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In the case in which the present parts data is in- 
accurate, that is, the electronic parts is broken, for ex- 
ample, the lead is missing, an error is indicated on a 
CRT 14 in Step S6. In the case in which the present 
parts data is accurate, the present parts data is indi- 5 
cated on CRT 14 and the present parts data Is stored 
in Step S7. The parts data js stored in an other mem- 
ory medium such as a floppy disk and the like as well, 
not in the picture memory 12. 

In the case in which the chip (C) is rotated in hor- io 
izontal plane, an initial angle'(8|) can be required by a 
following method. 

Each lead top (fj and lead center (f c) as shown 
in Fig. 13(a) are detected. 

Next, two lead centers (f c) corresponding to each ' i5 
other in approximate X axis direction and Yaxis direc- 
tion, which are connected to each other, each straight 
line. 

Next, Average of (A) is derived from Yri = AnX + 
Bn, and (9i) can be required from averaging (A): 20 
average of (A) = 1/n (I An ). 

Further. New parts data is not extracted after the 
parts data was extracted in the first place. However, 
the credibility of the first parts data Is low. As a coun- 
termeasure of the low credibility, there is an averag- 25 
ing method by repeating the extraction of the parts 
data several times. In this case, the credibility of the 
parts data is confirmed whether each sample data 
such as the lead interval (I) is a nomrial distribution or 
not. When the sample data is in the out of a normal 30 
distribution, the credibility of which is confinned to be 
low, and thus the sample data is dealt as an invalid 
data. 

Further, even in the case in which the chip (c) is 
defective when extracting the parts data therefrom. 35 
It is possible to judge It to be defective. The defective 
such as a broken lead chip, a bent lead chip is judged 
to be defective. In a special case, the information data 
which means " this IC is a missing lead IC" is imputed 
by a manual operation in order that an other broken 40 
lead IC in a normal state ( a "missing lead IC" and the 
like ) is recognized as a normal part. The missing lead 
IC is judged to be a normal parts. 

In the embodiment described as above, the pic- 
ture information of the whole of the chip (C) 's record- 45 
ed by the video camera 7. and is read. However, in the 
case in which the chip (C) is large, the picture of the 
chip (C) do not the lens of the video camera 7. In this 
case, it is also possible to divide the picture in to two 
or four pictures. 50 

Fig, 10(a)--'(c) are schematic views which show 
Steps for two divided disposition. Fig. 10(a) shows the 
measurement steps for the approximate outer circum- 
ference of the chip (C) by making the long wind. Fig. 
10(b) is a view which shows the measurement steps 55 
for the outer circumference of the chip (C) by making 
the short window, the measurement of the lead (Cb) 
is done by making the window for the lead as shown 



in Fig. 10(c). In the case of a two-division method, the 
other side Is disposed as well. 

Fig. 11(a)-'(c) are schematic views which show 
Steps for a four-division disposition. The parts data is 
computed by making the window which is the same 
as the. window in case described above. ' 

The decision whether to employ division, two di- 
visions or a four division disposition is directed by the 
keying of the operator. 

All of the kinds of parts data of the chip (C) which 
should be mounted using the mounter 2 as shown in 
Fig. 1 are stored in the memory. When the chip (C) is 
mounted on the printed circuit board 4 by the mount ' 
head 2a from the parts stage 1 to the mounting stage 
3, the kind of chip (C) held by the mounter 2 is deter- 
mined. Further, the chip (C) are in a state to be held 
by the mount head 2a, then the drift of the parts with 
respect to tlie mount head 2a is detected. The drift of 
the chip (C) with respect to the mount head 2a is ad- 
justed in accordance with these results when the chip 
(C) are mounted on the printed circuit board 4. 

Fig. 7-'Fig. 9 shows that the chip (C) are held in 
a state in which the center (Oa) thereof has drifted 
with respect to the center (O) of the vacuum bit 5 by 
(AX) in the (X) axis direction and (6Y) in the (Y) axis 
direction. 

In such a case in which the parts are held in a 

drifted state, in the process In which the chip (C) are 
canrled by the mount head 2a from the parts stage 1 
to the mounting 3, the picture information of the chip 
(C) Is recorded by the camera, and the drift is com- 
puted therefrom, so that it is possible to adjust the 
position of the chip (C) with respect to the mount head 

23. 

As shown in Fig. 6. v/hen the center (Oa) of the 
chip (C) drifts with respect to the center (O) of the va- 
cuum bit 5, the quantity of the drift In the (X) axis di- 
rection is (AX) and the quantity of the drift in the (Y) 
axis direction is (AY), and each of the drift quantities 
(AX), (AY) is computed by the main CPU 13. Further, 
in the case in which the chip (C) are in a state of ro- 
tation from an accurate position, the rotating drift 
quantity (AS) thereof is computed by the main CPU 
1 3. The adjusting values are computed in accordance 
with the drift quantities, so that the adjustment of the 
mount head 2a is done when the chip (C) are mounted 
on the printed circuit board. 4. 

Fig. 1 shows the case in which the lights 8 is pro- 
vided at the mounter 2 side, so that transmitted illu- 
mination is carried out. As shown in Fig. 12, a leading 
light cylinder having the light therein is also provided 
between the video camera 7 and the mounter 2. In 
this case, it is possible to record a picture of the elec- 
tronic parts such as LCC which can be recorded ac- 
curately by the reflected illumination. 

Hereinbefore, the present invention was descri- 
bed concretely in accordance with the embodiment. 
The present invention is not limited into the embodi- . 
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ment. in so far as the essence of the invention is not 
deviated from, It goes without saying that the present 
invention can be modified. 

For example, the present invention can be adopt- 
ed to not only GFT. SOP, QFP. MISSING LEAD IC. 
LCC and the like, but also to many kinds of electronic 
parts. 

Further, it is also possible to use a camera in- 
stead of a video camera. 



Claims 



3. The parts data recorder in claim 1 further com- 
prising: 

a judging means, which judges whether 
the electronic parts is correct or not by the com- 
5 parison between the present data of the electron- 

ic parts \^hich is being mounted and tfiie parts 
data which is already stored in the parts data 
memory. 

10 4. The mounter in claim 2 further comprising: 

a judging means which judges whether the 
electronic parts is correct or not by the compari- 
son between the present data of the electronic 
parts which is being mounted and the parts data 



1 . A parts data recorder comprising: 

a recording means, which records a pic- 
ture of an electronic parts mounted on a mounted 
part; 

a picture inforr.iation memory, which 
stores' the picture information of one frame of the 
electronic parts; 

a parts data computing means, which 
reads the picture information of the specific re- 
gion from the picture information of one frame, 
and computes the parts data of the electronic 
parts; and 

a parts data memory, which stores the 
parts data computed by the parts data computing 
means. 

2. A mounter comprising: 

a recording means, which records picture 
information of an electronic parts mounted on a 
mounted part; 

a picture information memory, which 
stores the picture information of one frame of the 
electronic parts; 

a parts data computing means, which 
reads the picture infonmation of the specific re- 
gion from the picture information of one frame, 
and computes the parts data of the electronic 
parts; 

a parts data memory, which stores the 
parts data computed by the parts data computing 
means; 

a mounting means, which mounts the 
electronic parts put on a stage on the mounted 
part put on the mounting stage; 

a drift quantity computing means, which 
computes the quantity of the drift between a pos- 
ition of the electronic parts which is in a state to 
be held by the mounting means and a reference 
point of the mounting means in accordance with 
the parts data; and 

an adjustment value computing means, 
which computes an adjustment value of the elec- 
tronic parts with respect to the reference points 
in accordance with the quantity of the drift. 



which IS already stored in the parts data memory. 

5. The mounter in claim 2 wherein: 

the mounting means puts the electronic 
parts in position, in which the mounted part dose 
not exist, when the electronic parts is judged to 
be not correct by the judging means. 
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Fig. 3 
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width of a molded portion 


B 


length of a molded portion 


D 


chip width 


E 


chip length 


F 


lead connecting face length 


G 


lead width 


1 


lead interval 


J 


width between lead to lead 


K 


length between lead to lead 


L 


number of lead in width direction 


M 


number of lead in length direction 
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Fig. 5 
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